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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Group II, claims 9-42 in the reply filed on 
8/15/07 is acknowledged. Claims 1-8 and 43-50 are withdrawn as being directed to a non-elected 
invention. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 9-42 arc rejected under 35 U.S.C. 102(a) as being anticipated by Olivier et al 
(Synthesis of Pegylated Immunoparticlcs, Pharmaceutical Research, Vol. 19, No. 8, August 
2002), 

Olivier et al disclose pegylated nanoparticles comprising PLA-PEG3 5 oo-nialeimide and 
methoxyPEG26oo-PLA in a ratio of 1 :30. See abstract and page 1 141. The s core of the particle 
comprises a drug and PEG strands form a corona, which are conjugated to a antibody via 
melamine. See Figure 1 . The nanoparticles have a size of lOOnm. See page 1 140. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 9-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pardridge (6,372,250) in view of Gref et al (5,565,215). 

Pardridge teaches non-invasive gene targeting to the brain. Pardridge teaches neutral 
liposome having an exterior surface and an internal compartment in which the therapeutic gene is 
located. The surface of the liposome is decorated with several thousand strands of 
polyethyleneglycol (PEG). The PEG strands prevents the rapid absorption of blood proteins to 
the surface of the liposome, which is what accelerates the rapid removal from blood of 
unprotected liposomes. The molecular weight of PEG is preferably between 1000 and 50,000 
DA. A particularly preferred conjugation agent is a Afunctional 2000 DA PEG which contains a 
lipid at one end and a maleimide group at the other end. The lipid end of the PEG binds to the 
surface of the liposome with the maleimide group bonding to the receptor-specific monoclonal 
antibody or other blood-brain barrier targeting vehicle. See column 5, lines 50-65. The pegylated 
liposomes are protected and are removed from blood at a much slower rate. Further, the 
liposomes under receptor-mediated endocytosis into target cells in brain because the surface of 
the liposome is decorated with "transportable peptides". See column 2, lines 30-60. The 
transportable peptide is a peptide that is conjugated to a maleimide group on the tip of the PEG 
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strand. See column 6, lines 1-15. Pardridge teaches attaching 5 to 1000 targeting vehicles be 
conjugated to each liposome. See column 5, lines 50-65. The pegylated liposomes are a mixture 
of 0.6 micromol DSPE-PEG2ooo-nialeimide and 30nmol DSPE-PEG2000. See column 7, lines 45- 
65 and Figure 1. 

Pardridge teaches that although the invention is described using liposomes as the 
preferred nanocontainer, other nanocontainers may be used. For example, the liposome can be 
replaced with a nanoparticle or any other molecular nanocontainer with a diameter <200 nm that 
can encapsulate the DNA and protect the nucleic acid from nucleases while the formulation is 
still in the blood or in transit from the blood to the intracellular compartment of the target cell. 
See column 6, lines 15-35. 

Although the reference suggests the use of other nanocontainers, Pardridge does not 
specify a polymeric nanosphere. 

Gref teaches nanoparticles that are not rapidly cleared from the blood stream by the 
macrophages of the reticuloendothelial system, and that can be modified to target specific cells 
or organs as desired. Gref teaches the polymeric particles may be manipulated to control the 
release rate of the drug. The particles have a biodegradable. solid core containing a biologically 
active material and/or contrast agent for imaging and poly(alkylene glycol) moieties on the 
surface. The terminal hydroxyl group of the poly(alkylene glycol), PEG specifically, can be used 
to covalently attach onto the surface of the particles biologically active molecules, including 
antibodies targeted to specific cells or organs, or molecules affecting the charge, lipophilicity or 
hydrophilicity of the particle. The typical size of the particles is between 1 nm and 1000 nm, 
preferably between 1 nm and 100 nm, and the ideal size is less than 200nm. See column 2, lines 
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30-50 and column 4, lines 1-5. Many polymers may utilized to fabricate the nanoparticles 
including polylactic acid. See column 4, lines 50-67, column 9, lines 35-55, and examples. PEG 
has a molecular weight of 5000-20,000. see column 11, lines 5-35. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teaching of Pardridge and Gref et al and utilizing a polymeric 
substance such as instantly claimed polymers in place of the liposome forming lipid, i.e. DSPE 
taught by Pardridge. One would have been motivated to do so with a reasonable expectation of 
success and similar results since Pardridge suggests the use of other nanocontainers with the 
critical element being the encapsulation of the active in the core and having a size of less than 
200nm. Gref teaches a nanosphere made from polymers that protect the bioactive molecule with 
a size of less than 200nm and target specific cells. Further, a skilled artisan would have been 
motivated to specifically utilize polymers over the lipids if one desired to manipulate the release 
rate of the drug as taught by Gref et al. Therefore, it would have been prima facie obvious to 
utilize a polymeric substance to form the nanoparticle versus a lipid, which forms a liposome. 

Regarding claims 18-19 and 33-34, note the functionalized composition will have a 
greater molecular weight since the functionalized strands further comprise the conjugation agent, 
i.e. maleimide, and the targeting agent, i.e. such as an antibody. 

Regarding claims 39-40, Pardridge teaches attaching 5 to 1000 targeting vehicles be 
conjugated to each liposome. Depending on the desired targeting agents attached to the 
nanparticle, it would have been obvious to manipulate the non-functionalized composition and 
functionalized composition. 

Note that PEG moieties implicitly orient themselves around the core to form a "corona". 
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Claims 9-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pardridge (6,372,250) in view of Gref et al (5,565,215) in further view of Olivier et al 
(Synthesis of Pegylated Immunoparticles, Pharmaceutical Research, Vol. 19, No. 8, August 
2002). 

Pardridge teaches non-invasive gene targeting to the brain. Pardridge teaches neutral 
liposome having an exterior surface and an internal compartment in which the therapeutic gene is 
located. The surface of the liposome is decorated with several thousand strands of 
polyethyleneglycol (PEG). The PEG strands prevents the rapid absorption of blood proteins to 
the surface of the liposome, which is what accelerates the rapid removal from blood of 
unprotected liposomes. The molecular weight of PEG is preferably between 1000 and 50,000 
DA. A particularly preferred conjugation agent is a bifunctional 2000 DA PEG which contains a 
lipid at one end and a maleimide group at the other end. The lipid end of the PEG binds to the 
surface of the liposome with the maleimide group bonding to the receptor-specific monoclonal 
antibody or other blood-brain barrier targeting vehicle: See column 5, lines 50-65. The pegylated 
liposomes are protected and are removed from blood at a much slower rate. Further, the 
liposomes under receptor-mediated endocytosis into target cells in brain because the surface of 
the liposome is decorated with "transportable peptides". See column 2, lines 30-60. The 
transportable peptide is a peptide that is conjugated to a maleimide group on the tip of the PEG 
strand. See column 6, lines 1-15. Pardridge teaches attaching 5 to 1000 targeting vehicles be 
conjugated to each liposome. See column 5, lines 50-65. The pegylated liposomes are a mixture 
of 0.6 micromol DSPE-PEG2ooo-maleimide and 30nmol DSPE-PEG2000. See column 7, lines 45- 
65 and Figure 1 . 
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Pardridge teaches that although the invention is described using liposomes as the 
preferred nanocontainer, other nanocontainers may be used. For example, the liposome can be 
replaced with a nanoparticle or any other molecular nanocontainer with a diameter <200 nm that 
can encapsulate the DNA and protect the nucleic acid from nucleases while the formulation is 
still in the blood or in transit from the blood to the intracellular compartment of the target cell. 
See column 6, lines 15-35. 

Although the reference suggests the use of other nanocontainers, Pardridge does not 
specify a polymeric nanosphere. 

Gref teaches nanoparticles that are not rapidly cleared from the blood stream by the 
macrophages of the reticuloendothelial system, and that can be modified to target specific cells 
or organs as desired. Gref teaches the polymeric particles may be manipulated to control the 
release rate of the drug. The particles have a biodegradable solid core containing a biologically *~ 
active material and/or contrast agent for imaging and poly(alkylene glycol) moieties on the 
surface. The terminal hydroxyl group of the poly(alkylene glycol), PEG specifically, can be used 
to covalently attach onto the surface of the particles biologically active molecules, including 
antibodies targeted to specific cells or organs, or molecules affecting the charge, lipophilicity or 
hydrophilicity of the particle. The typical size of the particles is between 1 nm and 1000 nm, 
preferably between 1 nm and 100 nm, and the ideal size is less than 200nm. See column 2, lines 
30-50 and column 4, lines 1-5. Many polymers may utilized to fabricate the nanoparticles 
including polylactic acid. See column 4, lines 50-67, column 9, lines 35-55, and examples. PEG 
has a molecular weight of 5000-20,000. see column 11, lines 5-35. 
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Olivier et al disclose pegylated nanoparticles comprising PLA-PEG35oo-maleimide and 
methoxyPEG26oo-PLA. Olivier et al teach nanoparticles made of polymers have the advantage 
over liposomes in that they can be freeze-dried for a long term. See page 1 137. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teaching of Pardridge and Gref et al and utilizing a polymeric 
substance such as instantly claimed polymers in place of the liposome forming lipid, i.e. DSPE 
taught by Pardridge. One would have been motivated to do so with a reasonable expectation of 
success and similar results since Pardridge suggests the use of other nanocontainers with the 
critical element being the encapsulation of the active in the core and having a size of less than 
200nm. Gref teaches a nanosphere made from polymers that protect the bioactive molecule with 
a size of less than 200nm and target specific cells. Further, a skilled artisan would have been 
motivated to specifically utilize polymers over the lipids if one desired to manipulate the release 
rate of the drug as taught by Gref et al. Therefore, it would have been prima facie obvious to 
utilize a polymeric substance to form the nanoparticle versus a lipid, which forms a liposome. 

Further, a skilled artisan would have been motivated to specifically utilize a nanoparticle 
made of polymers over liposome forming materials to provide long term storage by freeze - 
drying as taught by Olivier. 

Regarding claims 18-19 and 33-34, note the functionalized composition will have a 
greater molecular weight since the functionalized strands further comprise the conjugation agent, 
i.e. maleimide, and the targeting agent, i.e. such as an antibody. 

Regarding claims 39-40, Pardridge teaches attaching 5 to 1000 targeting vehicles be 
conjugated to each liposome. Depending on the desired targeting agents attached to the 



Application/Control Number: 10/647,197 



Page 9 



Art Unit: 1616 

nanparticle, it would have been obvious to manipulate the non-functionalized composition and 
functionalized composition. 

Note that PEG moieties implicitly orient themselves around the core to form a "corona". 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sharmila Gollamudi Landau whose telephone number is 571- 
272-0614. The examiner can normally be reached on M-F (8:00-5:30), alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 
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Primary Examiner 
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